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pregnancy, is characterized by physical and mental growth
retardation and craniofacial anomalies. Though motor and
sensory derangements and neurobehavioral deficits have been
reported in FAS, no specific changes in the brain and spinal
cord that could conclusively explain these neuronal defects
have been reported. The aim of this study was to investigate
effects of a single high dose of ethanol during early gestation
on the peripheral nerve. Chick embryos were exposed to 5%,
10% and 15% ethanol, and general growth and development,
and peripheral nerve of ethanol exposed embryos was
examined following full gestation. There was dose-dependent
reduction in body parameters in ethanol exposed chicks, and
significant prenatal mortality was observed in embryos
exposed to 15% ethanol. In majority of embryos that survived
exposure to 15% ethanol, features of myelin degeneration were
observed. No myelin degeneration was observed in embryos
exposed to 5% and 10% ethanol, and in the control groups,
thus demonstrating the direct toxic effects of a single high dose
of ethanol on developing embryos in general and peripheral
nerve in particular. This offers a possible explanation for some
of the neuronal disorders observed in FAS, particularly in the
light of a recent report describing significant impairment in
nerve conduction velocity and amplitude changes in peripheral
nerves in children exposed to alcohol during gestation.
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Despite the presence of homologous neuroblasts and
neurons in crustaceans and insects, we have observed
differences in ventral nerve cord formation among arthropods.
In both long and short germ insects and in some crustaceans,
commissural axon tracts are established prior to the long-
itudinals. However, in several branchiopod crustaceans, such as
the brine shrimp Artemia franciscana, we have noted that the
longitudinal axon tracts are pioneered prior to commissural
axon growth. To determine if changes in the expression of axon
guidance molecules may be responsible for such differences,
we cloned the Artemia franciscana netrin (afrnet) gene. An
antibody to the afrNet protein was generated and uncovered a
posterior domain of afrNet expression at the time when
longitudinal axons are established. Drosophila-like midline
expression of afrNet is detected at a later timepoint when
commissural axons are extending toward the midline. Our
afrNet antibody was found to cross-react to Netrin proteins in
other insect and crustacean species, a discovery that has
allowed us to study Netrin expression patterns across arthro-
pods. Our findings indicate that the changes in Netrin
expression patterns observed in Artemia are conserved among
branchiopods. However, in short germ insects and malacostra-
can crustaceans, axon guidance and Netrin expression is more
comparable to that of Drosophila.
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Selection on neurodevelopmental actions of thyroid
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The mudpuppy (Necturus maculosus) is an obligate
pedomorphic amphibian. In metamorphosing amphibians
thyroid hormone (T3) induces tissue transformations by
binding to nuclear T3 receptors (TRs). Earlier work showed
that T3 treatment of adult Necturus failed to induce
metamorphosis. However, recent findings show that Necturus
TR genes encode fully functional TR proteins. Thus, natural
selection has maintained the structure and function of
Necturus TRs, suggesting that they play critical, as yet
undiscovered roles. We treated larval Necturus with T3 (200
nM) in the aquarium water and analyzed external morphology,
gene expression in brain and gill, and neural cell proliferation.
While T3 treatment caused whole organism metabolic effects
it failed to induce external morphological changes, consistent
with earlier work in adults. We analyzed by RT-PCR the
expression of TRh, a gene known to be autoinduced in
metamorphosing species. TRh mRNA was strongly induced
in Necturus larval brain, but not in gill. T3 treatment caused a
robust increase in the number of mitotic cells in Necturus
larval brain. Our findings support the hypothesis that
functional TRs have been maintained by natural selection
for essential neurodevelopmental actions of T3. By contrast,
larval organs such as the gill have lost responsiveness to T3,
perhaps due to the failure to upregulate TRs to a sufficient
level to support T3 action (supported by NSF grant
IBN0235401 to R.J.D.).
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Two different mating systems are adopted by Caenor-
habditis species, dioecy and androdioecy. For dioecious
species, finding a mating partner is an obligatory process for
survival. We have identified a sex-specific attractant pro-
duced by dioecious Caenorhabditis remanei females to
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